An electron microscopic observation of the vesicular acetylcholine transporter-immunoreactive fibers in the rat dorsal raphe nucleus.
By using immunocytochemistry with an antibody directed against the vesicular acetylcholine transporter, many cholinergic neuronal processes were found to be immunopositive in the dorsal raphe nucleus. At the electron microscopic level, most of these processes were found to be axons. The immunopositive axon terminals made synapses on immunonegative dendrites and their spines whereas rare synapses were found between the immunopositive axon terminals and the immunonegative neuronal perikarya. Occasionally, the dendrites postsynaptic to an immunopositive axon terminal also received a synapse from an immunonegative axon terminal. The synapses made by the immunopositive axon terminals were usually symmetric and had a short active zone. Fewer immunostained dendrites were found, and they usually received asymmetric synapses from nonimmunostained axon terminals. The existence of cholinergic axon terminals and the synapses made by these terminals support the physiological data indicating that acetylcholine plays a role in the pain inhibition system in the dorsal raphe nucleus.